Critical thinking in 21 st century has been recognized as a skill for citizens. Critical thinking is define as the intellectual thinking skills like analyzing, reasoning, problem solving, creative thinking, making judgement and good decision maker. One way to enhance critical thinking skill is by Problem Based Learning (PBL) approach and it is already widely utilized in educational course as problem solving in learning assessment. Meanwhile, an online tool is the effective approach for teaching and learning in worldwide nowadays. Recently, the previous papers more focus on PBL and the outcome of critical thinking, but not the process, tools to support especially in the new era of learning. There is quite a few paper discuss about using online tools in PBL and critical thinking. The purpose of this review is to look into how the online tools were tackled by previous scholars and the latest trends on online tools in PBL to enhance critical thinking skill. The finding is based on past articles from the other researchers before. Hopefully, this study will contribute to the introduction of a new era of understanding the importance of PBL to enhance critical thinking skill via online tools.
Introduction
Problem based learning (PBL) is one of the learning strategies which drew global focus nowadays (Yusof et al., 2012; Panlumlers & Wannapiroon, 2015) . According to Tiwari et al. (2006) , PBL is the best teaching strategy to enhance critical thinking skills and it is supported by proof from empirical studies. However, the traditional PBL also has the limitations. Based on Todd (1991) , the limitation of PBL includes peers" reactions (Zabit, 2010) . Certain students and teachers want to apply PBL in their teaching and learning whereas the rest want to remain to traditional method. The second limitation is to keep the team together (Zabit, 2010) . The teachers need to play the role for supporting each student to unite and to make sure every members of the group become active learners participating in discussion session (Todd, 1991) . We can say that the traditional PBL has lack of support and lack of interest from teachers and students. They also think PBL strategy have waste their time and energy.
Thus, in order to solve the traditional PBL difficulties, we need support from technology as the students in this era are actively using the technology. Academicians have agreed to utilize the technology as tool for learning (Balakrishnan & Gan, 2016; Hartley & Bendixen, 2001 ). Up to now, students and teachers have used social networking sites, for instance, Facebook, Instagram, Twitter, and blog. Moran et al. (2011) reported Facebook and Youtube are used by faculty members within and outside the classroom for teaching, for example, to upload notes to students (Balakrishnan & Gan, 2016) . Preece and Shneiderman (2009) claimed the use of social technology making students become more active in constructing their own knowledge because they feel free to share their work online. Preece and Shneiderman (2009) also added, learning via social technologies can increase students' motivation resulting improved works" quality and enhance critical thinking (Hamid et al., 2015) .
Critical thinking and experience using technology are vital qualities for students to get the good job (Swart, 2017) .Students need to prepare themselves with critical thinking skill because this skill is the employers" focus to hire new employee (Rodzalan & Saat, 2015) . Unluckily, a survey by Manpower Group (2012) reported that the employers are not satisfied with graduates" capability to solve complexity. If this issue is not tackle in this study, the number of unemployed graduates is increasing in the future (Rodzalan & Saat, 2015) .
There are quite number of papers that speak about critical thinking skills and PBL (Zabit, 2010; Yuan et al, 2008; Awang & Ramly, 2008) . However, there is not much focusing on utilizing online medium to improve students" critical thinking skills by PBL strategy. Hence, this paper discuss about using online tools as medium to increase students" critical thinking skills by PBL strategy.
Definition and Concept
This section discuss about the definition, characteristics and the concept of problem based learning, critical thinking and online tools.
Problem Based Learning (PBL)
Based on McMaster model, the concepts of the PBL are uncovering the issue situations, searching information, and discuss and apply new knowledge to the issues (Barrows & Tamblyn, 1980) . From the Barrows (1997) and Zabit (2010) point of view, the PBL"s characteristics are learner centred (learners are dependable on their own learning); problem-based (problem used is an ill-structured problem); problem solving (problem used to stimulate the development and reasoning skills); self-coordinate (learners can justify what they study derived from the assignment to solve the problem); reiterative (when learners completed their self study, they will go back to the problems and relate the recent information they obtain from problem solving; collaborative(students will collaborate to solve problem together); self reflecting (learners will make a reflection on their own to latest information, as well as compared with latest problem and generate consideration for the same problem in the forth coming when the problem is answered); self-monitoring (learners will observe, assess the progress and self accomplishment); and lastly is authentic (all necessary PBL"s learning behaviour consist of all necessary phases by learners will be evaluated in actual world scenario).
Critical Thinking
Critical thinking has 3 skills which are skills to gather and selecting the appropriate information; skill to analyze the data and design hypothesis; and skill to solve the problem (Molitor & George, 1976) . Florea and Hurjui (2015) added that critical thinking is knowledge updating, differentiate differences, identify cause-effect relationships, getting ideas from examples, and evaluate information regarding on truth value, positive or negative effects. Critical thinking must turn out automatically as a student"s everyday life until it"s become habit as skills (Sinprakob & Songkram, 2015) . Critical thinking needs knowledge and experiences from the learners. Hence, learning by utilizing PBL strategy that chains the experiences offers learners to improve their critical thinking skills (Sinprakob & Songkram, 2015) .
Online Tool
According to Centre for Learning and Performance Technologies (2017), online tools can be divided into four categories which are: 1) instructional tools (ex: e-learning authoring tools, quizzing tools and learning management system);
2) content development tools (ex: documentation tools, spreadsheet tools, presentation tools, screen capture tools, audio tools, video and animation tools, photo tools, blogging tools, forms, poling and survey tools, augmented and virtual reality tools);
3) social tools (ex: email, web meeting platforms, messaging and chat, sharing and collaboration tools, discussion forum, and social networks/media) and lastly, 4) personal and professional tools (ex: personal learning/performance systems, search and research tools, social bookmarking tools, mind mapping tools, journaling apps, browsers and extensions and personal devices).
Online courses are now offering by more universities to their students. Based on Pumahapinyo and Suwannatthachote (2014) , 2 forms of online courses are fully online courses and hybrid/blended online courses such as Learning Management System (LMS). LMS candisperse, administer, as well as retrieve learning resources. Besides that, LMS can also be a mediator that links relationship between learners, teachers and peers (West, Waddoups, & Graham, 2007; Rusdi & Umar, 2015) . The examples of the LMS are BlackBoard and Moodle -both supports for collaborative work. In LMS, students who actively participate obtain higher grades compared to individuals who did not use the LMS (Martin-Blas & Serrano-Fernandez, 2009; Rusdi & Umar, 2015) . Pumahapinyo and Suwannatthachote (2014) , claims that variety tools of technology are utilized to enhance e-learning especially for higher education. Virtual learning environment (VLE) creation is increasing throughout the institution (Phungsuk, Viriyavejakul, & Ratanaolarn, 2017) . To support LMS and VLE, there are several online tools available for teaching and learning such as forums, wiki and social media platform. Forums are the tools for developing online discussions and allow participants to interact (reading and discussing) in text-based messages with "anytime and anywhere" (Goggins & Xing, 2016; Biasutti, 2017) . Wikis are for online text collaboration. Students can expand knowledge collaboratively and sharing ideas constantly in Wiki (Biasutti, 2015a; 2015b; Ng, 2016) . Moreover, wikis persuade critical thinking through brainstorming in online among students (Balakrishnan & Gan, 2016) .
Online tools like YouTube, is known for online video-sharing tools. YouTube enables users to rank video either "thumbs-up" or "thumbs-down", writing comment, and involve in discussions (Balakrishnan & Gan, 2016) . This shows the use of multimedia elements like videos has been proven effective in learning (Krauskopf et al., 2012; Zahn et al., 2010) . Viewers can develop higher-order thinking skills in problem solving and decision making in PBL, by collaborating using You-Tube tool (Balakrishnan & Gan, 2016) .
Many studies have stated positive usage of social media such as Facebook and Twitter for teaching and learning (Manca & Ranieri, 2016; Tess, 2013) . Gao et al. (2012) gave example is micro blogging has a capability to encourage participation, collaborative learning, reflective thinking, and to spread out learning content either within class or outside the class.
Objective
The objective of this paper is to examine how the online tools were tackled by previous scholars to enhance critical thinking skill by using PBL strategy.
Methodology
The methodology use in this paper is literature review and paper analysis from previous scholars. Electronic database and search engines such as ScienceDirect and Google Scholar were used as a means of searching relevant studies. The keywords used in search finding are "problem based learning", "critical thinking", "online tools", "social media in education", "problem based learning AND critical thinking", "critical thinking AND online tool" and "problem based learning using online tools". Through the keywords, more than 60 articles were found and collected. The range years selected is from 2010 until 2017. First, we read the abstract and evaluated the content for adequacy of our study. Then, we filtered the papers based on the scope. Twenty papers are used as our review including for definition, concepts, characteristics and finding of PBL, critical thinking and online tools as in Table 1 below. Then, only 8 papers are selected for discussion and finding section and were placed in a table sorted according to latest year enclosed in Table 2 in Section 3 (Result and Discussion). The selection of 8 papers is based on the online tools and critical thinking scope. 
Results and Discussion
To understand the technology"s role in improving learning, discovery the contribution of online discussion to foster critical thinking is important (Rusdi & Umar, 2015) . Numerous past researchers agree that students can be connected in deeper thinking when uniting direct online collaborative learning and interaction (Dziuban et al., 2011; Snodgrass, 2011; Swart, 2017) . This is benefit for classrooms with larger students in discussion as well as reflection to improve critical thinking. Various authors suggest using appropriate questions and contents to create active discussion for students" engagement and enhance critical thinking (Shieh & Chang, 2013; Swart, 2017) . From the papers selected in Table 1 , only 8 papers were chosen and placed into Table 2 below based on online tools to enhance critical thinking based on online tools category. PBL strategy can be more effective by using these online tools. From the Table 2 , we can summarize that there are 3 social tools, 3 for instructional tools, 2 content development tools, and 1 personal and professional tools respectively underlying in online tools category as placed in Table 3 below. Both content and social tools are discussed in paper 5 by Mansbach (2015) . Table 3 shows that Social tool and Instructional tool are the most popular among the 4 online tools category as both of them have 3 articles discussed. Social tool is popular as online tools for learning because nowadays most of people around the world have social media account. Social media has attract the interest of researchers in especially as the learning tool in education Gupta, 2014; Tess, 2013) . Many researchers such as Alufi and Fulton (2014) as well as Hamid et al. (2015) have reported the advantages of using social media in education. The advantages of social media usage are valuable of connectedness, conversation, yet enhancing satisfaction of student life, believe and sharing (Hamid et al., 2015) ; offering self materials (Dyson et al., 2015) ; improving teaching engagement and student learning; and students' self confidence and emotional support .
Other than that, Instructional tool is also popular and has drawn attention by researchers. LMS is an example of instructional platform utilized by the colleges/universities to facilitate the online courses. Common feature of LMS is the online forum for the students to discover new materials and provides ability for them to collaborate (Rusdi & Umar, 2015; Du, Yu, & Olinzock, 2011) . Online discussion forums can benefits students with flexible time and place; processing time for learning and sharing of reflection; teaching and learning; and deal with shyness of the students in "unseen" online forum (Swart, 2017; Shieh, 2010) . The capability of online discussions in promoting critical thinking is persuaded by the quality of questions generated and the facilitation, similar with the use of the classroom response system (Swart, 2017; Thormann et al., 2013; Richardson & Ice, 2010) . 
Social Tools
Liburd and Christensen (2013) stated that social tool like social media usage can persuade students to participate actively and buildin-depth learning via interaction, collaboration and enhance critical thinking. Wiki and forum are also included in social tools. Ioannou, Brown, and Artino (2015) had produced a systematic comparison using wikis for discussion and forum in collaborative problem-based activities. Findings found that forums have growing nature and wikis have concentrating nature. Students are greater collaborative in wiki activities and extra cooperative for discussions (Biasutti, 2017) . Regarding effectiveness, the other researchers, Miyazoe and Anderson (2010) make comparison about online writing activities in university course. From the finding, it showed that wiki is the most favorable according to students, followed by forum. Students utilized the forum activities by sharing ideas, and sharing material so that their peers can read the information. The wiki used to be associated with translation, useful, yet enjoyable tool because of virtual collaboration. Wikis were considered as tools to support learning (Biasutti, 2017) . Wikis seem in accordance with have a advantageous impact regarding students then help the development over greater system methods such as thinking competencies then potential management skills (Biasutti, 2017).
Mansbach (2015) suggested instructors to use social tools to form activities which assist students expand critical thinking skills. The activities include:
1) Discussion forums: enable students having conversations along their friends, reply questions that need them to show critical thinking skills, and analyze course content. Students can use the discussions feature in Canvas and sharing the opinions together. Instructors can give instructions for citation course readings to support students" opinions and post the questions in the forum.
2) Small group activities: students can communicate, solve the problem, listen to different point of view, and collaborate with each other to analyze the content of the course. Instructors can use tool for creating and commenting on online presentations such as goreact, and asking students to raises questions about a reading, outline a summarizes presentation and instruct students to critic the author"s argument strengths and weaknesses.
For future research, we can consider the activities suggested by Mansbach (2015) which are discussion forums and small group activities by using PBL strategy in social online tools.
Instructional Tools
Modern technologies are assimilated with the instructional design models for students to construct their knowledge, meaningful learning and critical thinking (Sinprakob & Songkram, 2015) . In the 21st century framework of learning, also bothered with problem solving skills, critical thinking skills, information and technology skills (Sinprakob & Songkram, 2015; Jame Bellanca & Ron Brandit, 2010) . Based on Khoshneshin (2011) , to cause more questions in both questioner and responder and at the same time engaging students in deeper thinking, he suggest to use the critical thinking questions such as Socratic PBL questioning.
Content Development Tools
To enhance students' critical thinking skills, Yang (2002) recommend to use structured Web-based Bulletin Board (WBB) discussions as content development tool with PBL Socratic questioning. From his research, the good structured of WBBs significantly fostered students' critical thinking skills and attitudes; the teaching of Socratic questioning assisted students in the process of making decisions; and after disclosure of Socratic questioning, students maintained their critical skills without the lecturer's further facilitation. These discoveries imply that by utilising structured WBB discussions with PBL Socratic questioning might become the effective pedagogy to develop students' critical thinking skills (Khoshneshin, 2011) .
Other than that, to help students develop critical thinking skills, Mansbach (2015) , suggests the online instructors to use content development tools such as: 1) Reflection activities: provide opportunities for students to track their learning and show progress during the semester. Students may also refer to course materials which aided them improve their thinking. They can use Google Doc for reflecting on what they are learning, describing the progress, and citing course materials. They can share the Google Doc with peers, and instructors can comment the students" work.
2) Peer review activities: students may improve communication skills by giving feedback of their friends" work, and enable students to question what they are reading. Students are more honest giving their feedback online as it can protects students" secrecy. They can use the rubric feature in Canvas. The instructor needs to show the rubric along and instructions of the assignments to the students, for students to For future research, we can also consider the activities suggested by Mansbach (2015) which are reflection activities, peer review activities and digital storytelling activities by using PBL strategy in content development online tools.
Personal and Professional Tools
Research papers reported that online discussions can support critical thinking (Richardson & Ice, 2010; Yang, 2002; Gunawardena et al., 1997) . In PBL, students use "inquiry method" to look for solutions. For that reason, a learning process can result from searching a solution or setting a question that is collaboratively selected by a group of students and their instructors. An educational VLE can afford asynchronous and synchronous learning, whereas PBL is utilized as the process to employ the real world problem (Bignell & Parson, 2010; Phungsuk, Viriyavejakul, & Ratanaolarn, 2017) . Asynchronous learning can be considered as older form of e-learning in 2016, as students using email as the medium of communication. This is due to technology has moved to smartphones, which have made synchronous learning and communication more common place in the world (Phungsuk, Viriyavejakul, & Ratanaolarn, 2017) . Smart phone is considered as personal and professional tools.
Conclusion
In conclusion, PBL with the aided of online tools is the best teaching strategy to enhance students' critical thinking skills. From the finding, the online tools in general can be divided into instructional tools, content development tools, social tools and personal and professional tools. Social tool and Instructional tool are the most popular among the four online tools in this study. These online tools can foster critical thinking skills among the students. Instructors can use PBL method to stimulate teaching and learning. Future research is needed to study the effectiveness of using online tools to enhance students" critical thinking skills by PBL approach. 
